Rotenone reduces Mg2+-dependent block of NMDA currents in substantia nigra dopamine neurons.
Rotenone is a pesticide that has been successfully used to produce a rodent model of Parkinson's disease. We reported previously that rotenone potently augmented N-methyl-D-aspartate (NMDA)-evoked currents in rat dopamine neurons via a tyrosine kinase-dependent mechanism. In this study, we investigated the effect of rotenone on the current-voltage relationship of NMDA-induced currents in substantia nigra zona compacta neurons recorded with whole-cell patch pipettes in slices of rat brain. In a physiologic concentration of extracellular Mg(2+) (1.2mM), a 30min perfusion with rotenone (100nM) produced a marked increase in current evoked by bath application of NMDA (30microM), especially when measured at relatively hyperpolarized currents. In the presence of rotenone, NMDA currents lost the characteristic region of negative-slope conductance that is normally produced by voltage-dependent block by Mg(2+). The voltage-dependent effect of rotenone on NMDA currents was mimicked by a low extracellular concentration of Mg(2+) (0.2mM) and was antagonized by a high level of Mg(2+) (6.0mM). Moreover, we report that the tyrosine kinase inhibitor genistein blocked the ability of rotenone to augment NMDA receptor currents. These results suggest that rotenone potentiates NMDA currents by a tyrosine kinase-dependent process that attenuates voltage-dependent Mg(2+) block of NMDA-gated channels. These results support the hypothesis that an excitotoxic mechanism might participate in rotenone-induced toxicity of midbrain dopamine neurons.